Real-time quantification of antibody-short interfering RNA conjugate in serum by antigen capture reverse transcription-polymerase chain reaction.
Short interfering RNA (siRNA) has therapeutic potential. However, efficient delivery is a formidable task. To facilitate delivery of siRNA into cells, we covalently conjugated siRNA to antibodies that bind to cell surface proteins and internalize. Understanding how these antibody-siRNA conjugates function in vivo requires pharmacokinetic analysis. Thus, we developed a simple real-time antigen capture reverse transcription-polymerase chain reaction (RT-PCR) assay to detect intact antibody-siRNA conjugates. Biotinylated antigen bound to streptavidin-coated PCR tubes was used to capture antibody-siRNA conjugate. The captured antibody-siRNA conjugate was then reverse-transcribed in the same tube, avoiding a sample transfer step. This reproducible assay had a wide standard curve range of 0.029 to 480ng/ml and could detect as low as 0.58ng/ml antibody-siRNA conjugates in mouse serum. The presence of unconjugated antibody that could be generated from siRNA degradation in vivo did not affect the assay as long as the total antibody concentration in the antigen capture step did not exceed 480ng/ml. Using this assay, we observed a more rapid decrease in serum antibody-siRNA conjugate concentrations than the total antibody concentrations in mice dosed with antibody-siRNA conjugates, suggesting loss of siRNA from the antibody. This assay is useful for optimizing antibody-siRNA and likely aptamer-siRNA conjugates to improve pharmacokinetics and aid siRNA delivery.